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ELECTRONIC DEVICE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 [0001] The present invention relates to an electronic 
device able to suppress propagation of vibration caused by 
piezoelectric and electrostriction phenomena and thereby 
reduce noise, more particularly relates to a cerounic 
capacitor used for an audio circuit or other circuit 
10 sensitive to noise or used for a smoothing capacitor for 
a switching power source. 

2 . Description of the Related Art 

[0002] There have been remarkable advances in technology 
for reducing the thickness of layers and technology for 

15 increasing the number of layers of multilayer ceramic 
capacitors in recent years. Capacitors having high 
electrostatic capacities comparable to those of aluminxom 
electrolytic capacitors have been marketed. As the ceramic 
materials for forming the stacks of such multilayer cereunic 

20 capacitors, barium titanate and other ferroelectric 

materials having relatively high dielectric constants are 
generally used. 

[0003] Such ferroelectric materials, however, have 
piezoelectric and electrostriction properties, so stress 
25 and mechanical strain are caused when the ferroelectric 
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materials are subjected to an electric field. Further, when 
an AC voltage is applied to a multilayer ceramic capacitor 
using such a ferroelectric material, the stress and 
mechanical strain caused in synchronization with the 
5 freqpiency of the AC voltage is manifested as vibration. This 
vibration is transmitted from the terminal electrodes of 
the multilayer ceramic capacitor to the board side. 
[0004] For exeucple/ in a conventional multilayer cersunic 
capacitor, two types of internal electrodes are alternately 

10 arranged in the stack. The ends of the stack are provided 
with a pair of terminal electrodes connecting to these 
internal electrodes . These terminal electrodes are connected 
to interconnect patterns on the board by for example solder, 
whereby the multilayer ceramic capacitor is mounted on the 

15 board. 

[0005] When applying an AC voltage to a multilayer ceramic 
capacitor, stresses Fx, Fy, and Fz occur at the main body 
of the multilayer ceramic capacitor along the X-, and 
Z-directions , whereby vibration occurs. This vibration is 

20 transmitted from the terminal electrodes to the board, 
whereby the board as a whole becomes a sound reflecting 
surface and a buzzing sound is liable to be generated as 
noise. This buzzing noise is sometimes noise of an audible 
frequency (20 to 20000 Hz) . The buzzing noise is unpleasant 

25 to humans in some cases. Countermeasures are therefore 



3 

required. 

[0006] Further, such buzzing noise has a detrimental effect 
on the performance and quality of apparatuses having audio 
circuits or other circuits sensitive to noise. Accordingly, 

5 use of multilayer ceramic capacitors using ferroelectric 
materials for such apparatuses has generally been avoided. 
[0007] Note that for exeunple as shown in Japanese Unexeunined 
Patent Pxibli cation (A) No. 2000-306764, Japanese Unexainined 
Patent Piibli cation (A) No. 11-74147, Japanese Unexamined 

10 Patent Publication (A) No. 11-74147, Japanese Unexamined 

Patent Publication (A) No. 2002-231569, Japanese Unexamined 

Patent Publication (A) No. 2001-185446, and Japanese 
Unexamined Patent Publication (A) No. 2000-235931, 
technology for preventing vibration by the elastic 

15 deformation of the external terminals of multilayer ceramic 
capacitors has been disclosed. 

[0008] However, in such multilayer ceramic capacitors, 
the fact is that the external terminals are high in rigidity 
and a sufficient effect of preventing vibration has not been 

20 obtained. 

SUMMARY OF THE INVENTION 
[0009] An object of the present invention is to provide 
an electronic device able to suppress propagation of 
vibration arising due to piezoelectric and electrostriction 

25 phenomena and thereby reduce the generation of noise. Another 
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object of the present invention is to provide a ceramic 
capacitor or other electronic device sdDle to suppress 
transmission of vibration to a circuit board etc. by a simple 
structure. 

5 [0010] To achieve the cdDOve objects, according to a first 
aspect of the present invention, there is provided an 
electronic device comprising: 

a main body including cereunic layers and internal 
conductor layers, 
10 a terminal electrode formed at end face of the 

main body and connected to said internal conductor layer, 
and 

an external electrode comprised of a conductive 
sheet member formed with electrode connection part connected 
15 to the outer end face of said terminal electrode and external 
connection part able to be connected to an external circuit, 
wherein 

a width of said electrode connection part is 
narrower than a width of said external connection part and 
20 is narrower than a width of said terminal electrode, 

said external connection part is arranged so as 
to face a bottom surface of said main body by a predetermined 
separation distance from said main body, and, 

when a width dimension of said main body is WO 
25 and a height dimension of said main body is T, said main 
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body is designed so that the value of WO/T becomes one in 
the range of 0.8 to 1.2. 

[0011] In the electronic device according to the first 
aspect of the present invention, the electronic device is 

5 mounted on an external board etc. by connection of the 

external connection parts to interconnect patterns of the 
board (external circuits) . In the electronic device of the 
present invention, along with the application of an AC 
current to the electronic device, vibration occurs due to 

10 the piezoelectric and electrostriction phenomenon of the 
main body. However, with the electronic device of the present 
invention, the width of the electrode connection part 
connected to the terminal electrode of the main body is 
narrower than the width of the external connection part to 

15 be connected to the external board etc. and narrower than 
the width of the terminal electrode. Therefore, vibration 
is cdDSorbed by flexing etc. of the electrode connection part 
formed to the narrower width and raised in springiness. Due 
to this, the propagation of vibration to the external board 

20 forming the sound reflecting surface is suppressed and the 
generation of noise from the board is reduced. 
[0012] Further, in the electronic device, the external 
connection part is arranged so as to face the bottom surface 
of the main body by a predetermined separation distance from 

25 the main body. The bottom surface of the main body is 
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substantially parallel to the internal conductor layers of 
the main body. Accordingly, vibration of the main body 
occurring in a direction parallel to the internal conductor 
layers can be easily sJDsorbed by flexing of the external 
5 connection part. Therefore, the transmission of vibration 
of the main body to the board can be more reliably suppressed. 
[0013] That is, in this electronic device, while vibration 
of the terminal electrode of the main body is transmitted 
to the external electrode, the vibration transmitted from 
10 the external connection part of the externial electrode to 
the external board is reduced and the generation of noise 
from the board is reduced. 

[0014] Further, in this electronic device, since the value 
of WO/T becomes one in the range of 0.8 to 1.2, the width 

15 and height of the main body become substantially the same 
and the two end faces of the main body are formed close to 
square shapes. Therefore, even with the narrow width 
electrode connection part at the external terminal , 
connection with the terminal electrode is possible with a 

20 sufficient contact area and poor contact can be prevented. 
Further, the narrow width electrode connection part of the 
external terminal contact the terminal electrode with a 
sufficient length, so the effect of prevention of vibration 
is also improved. 

25 [0015] Preferably, the ratio (Wl/W) of the width dimension 
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(Wl) of the elecbrode connection part to the width dimension 
(W) of the terminal electrode is not more than If Wl/W 

is too large, the effect of the present invention tends to 
become smaller. However, if this Wl/W is too small, the 
5 holding of the main body tends to become unstable. 
Accordingly, Wl/W is at least 0.1 at the minimum. 
[0016] Prefersibly, the electrode connection part is 
connected at the substantial center of the terminal electrode 
in the width direction along the height direction of the 

10 terminal electrode. By connecting the electrode connection 
part of the external terminal at the center of the width 
direction of the terminal electrode, the holding of the main 
body by the external teirminal becomes more secure. 
[0017] Preferably, the width of the external connection 

15 part is substantially the same as the width of the terminal 
electrode. If the width of the external connection part is 
too large, this runs against the demand for greater 
compactness, while if too small, the connection and support 
with the board and other external circuits tend to become 

20 unstable. 

[0018] PreferedDly, when the length dimension of the 
entirety of the electronic device is LI and the separation 
distance of the external connection part and the bottom 
surface of the main body is D, the value of D/Ll is in the 
25 range of 0.025 to 0.600. 



[0019] By making the value of D/Ll the cdsove range, the 
size of the separation distance becomes suiteible in relation 
to the length of the electronic device as a whole. That is, 
if the separation distance of the external connection parts 

5 and the facing surfaces of the main body is too great with 
respect to the length of the electronic device as a whole, 
the amplitude of the vibration is conversely liable to be 
increased at the electrode connection parts. Further, if 
the separation distance is too small, the function of the 

10 electrode connection parts of reducing the amplitude of the 
vibration is liable to become insufficient. 
[0020] Preferaibly, the teirminal electrode is provided 
at each of two end faces of the main body in the length 
direction and the external terminals are arranged so as to 

15 be connected to the terminal electrodes. That is, the present 
invention can be applied to general electronic devices such 
as multilayer capacitors having pairs of terminal electrodes. 
The generation of noise is reduced even on a board on which 
various types of electronic devices such as multilayer 

20 capacitors are mounted. 

[0021] Preferably, the terminal electrode of the main 
body and the electrode connection part of the external 
terminal are connected by high temperature solder or a 
conductive adhesive. That is, the terminal electrode of the 

25 main body and the external terminal are connected by a high 
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temperature solder or conductive adhesive. As a result, they 
are connected mechanically while securing conductivity. 
[0022] Preferably, the base part of the electrode 
connection part is provided with a bent part. Alternatively, 
5 the electrode connection part is formed bent into 

substantially U-shape. In these cases, the electrode 
connection part can be made longer without increasing the 
size of the electronic device including the external 
terminals more than necessary. The longer electrode 
10 connection part can elastically deform more and can more 
reliably ease vibration. 

[0023] Prefercddly, the electrode connection part is 
provided with a body support supporting the main body and/or 
the bottom surface of the terminal electrode. By supporting 
15 the main body by the body support, the connection between 
the electrode connection part and terminal electrode is 
reinforced and the main body can be more reliably fixed to 
the external terminal . 

[0024] Further, by providing the body support, positioning 
20 of the main body with the external terminal becomes easier. 
Therefore, when assembling the electronic device, attachment 
of the external terminal to the main body becomes easy and 
as a result the cost of production of the electronic device 
is reduced. 

25 [0025] Preferably, the body support is formed at each 
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of two sides of the electrode connection part and is obtained 
by bending the conductive sheet member forming the external 
terminal to substantially right angle with respect to the 
electrode connection part. The body supports formed at the 
5 two sides enable the main body to be held while reliably 
positioned. 

[0026] Alternatively, the body support may be formed by 
bending the electrode connection part in step-wise shapes. 
A support formed bent into such step-wise shapes also enable 

10 the main body to be held while reliably positioned. 

[0027] Alternatively, the body support may be formed by 
cutting and bending part of the electrode connection part. 
Such support also enable the main body to be held while 
reliably positioned. 

15 [0028] Alternatively, the top end of the electrode 
connection part may be provided with guide piece, for 
facilitating positioning with the main body, formed bent 
along the top surface of the main body. By foinning such guide 
piece, positioning of the main body and the external 

20 terminals becomes easy. Therefore, when assembling the 

electronic device, attachment of the external terminal to 
the main body becomes easy and as a result the cost of 
production of the electronic device is reduced. 
[0029] To achieve the above objects, according to a second 

25 aspect of the present invention, there is provided an 
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electronic device comprising: 

a main body including a plurality of internal 
conductor layers stacked via cereunic layers, 

a pair of terminal electrodes formed at the two 
5 ends of said main body in the longitudinal direction and 
selectively connected to said internal conductor layers, 
and 

a pair of external terminals connected to said 
terminal electrodes, wherein 

10 each of said terminal electrodes has at least 

electrode end face positioned at the end face of said main 
body in the longitudinal direction and a electrode side face 
formed at side face of said main body in the width direction 
so as to continue from said electrode end face to the side 

15 face, and 

each of said external terminals is comprised of 
conductive sheet member formed with an electrode connection 
part connected to at least the electrode side face of said 
terminal electrode and an external connection part able to 

20 be connected to an external circuit. 

[0030] If applying an AC voltage etc. to the internal 
conductor layers of the main body, vibration will occur due 
to the electrostriction phenomenon. However, in the present 
invention, even if the main body vibrates due to the 

25 electrostriction phenomenon, it is possible to reduce the 
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vibration transmitted to the board through the external 
terminals. Further, the external terminals need only be 
single bent structures having electrode connection parts 
and external connection parts, so the transmission of 
5 vibration to a circuit board etc. can be stopped by a sinple 
structure. 

[0031] Preferably, the external connection part is bent 
substantially perpendicular to the electrode connection part 
and is separated from the bottom surface of the main body 

10 by a predetermined separation distance. Preferably, when 
the length dimension of the electronic device is LI and the 
separation distance between the external connection part 
and the bottom surface of the main body is D, the value of 
D/Ll falls in the range of 0.025 to 0.600. The reason for 

15 making the value of D/Ll the aJ^ove range is the same as the 
case of the first aspect of the invention. 

[0032] Preferably, the width (Ii2) of the electrode side 
face of the terminal electrodes is sizes of 5% to 20% with 
respect to the length (LO) of the main body. If the width 
20 (L2) is too small, connection of the electrode terminal to 
the electrode side face of the terminal electrode tends to 
become difficult, while if too large, formation of the 
electrode by coating becomes difficult and the material tends 
to be wasted. 

25 [0033] PrefereJDly, the width of the external terminal 
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are -the same as or less than the width (L2) of the electrode 
side face. With such a relationship, connection of the 
electrode connection part of the exteifnal terminal and the 
electrode side face of the terminal electrode becomes easy. 
[0034] PreferedDly, the pair of external terminals are 
connected to the pair of electrode side faces formed at the 
one same side face in the width direction of the main body. 
In such a case, the external terminals support the main body 
at only one side face, while the other side face becomes 
a free end side face of vibration, so vibration occurring 
in the main body can be effectively reduced by the external 
terminals. Note that in the present invention, it is also 
possible to hold the main body by the pair of external 
terminals from the two sides of the main body in the width 
direction. 

[0035] Preferably, the electrode connection part of the 
external terminal further has an end face connection piece 
to be connected to electrode end face of the terminal 
electrode. By providing the end face connection piece, the 
connection between the external terminal and terminal 
electrode becomes more reliable. Further, the effect of 
absorption of vibration by the external terminal also is 
improved . 

[0036] Preferably, the terminal electrode further has 
electrode top surface positioned at the top surface of the 
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main body in the height direction, and the electrode 
connection part of the external terminal further has top 
surface connection piece to be connected to the electrode 
top surface of the terminal electrode. By providing the 
5 connection piece, the connection between the external 
terminal and terminal electrode become more reliable. 
Further, the effect of absorption of vibration also is 
improved . 

[0037] Preferably, the terminal electrode further has 
10 an electrode bottom surface positioned at the bottom surface 
of the main body in the height direction. More preferably, 
the width of the electrode top surface and electrode bottom 
surface is substantially equal to the width of the electrode 
side face. The terminal electrode having top surfaces, bottom 
15 surfaces, and side faces of the same widths in this way are 
easy to produce. 

[0038] Preferably, when a width dimension of the main 
body is WO and a height dimension of the main body is T, 
the main body is designed so that the value of WO/T becomes 
20 one in the range of 0.8 to 1.2. The reason is the same as 
the first aspect of the present invention. 

[0039] In the present invention, the electrode connection 
part of the external terminal may also be connected to 
electrode side faces of terminal electrodes of a plurality 
25 of main bodies staclced along the height direction. 
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[0040] In this case, when a width dimension of the main 
bodies is WO and a total height dimension of the plurality 
of main bodies is T, the main bodies are designed so that 
the value of WO/T becomes one in the range of 0.8 to 1.2. 

5 [0041] According to the second aspect of the present 
invention, the external connection part of the external 
terminal may also be formed on the Scune plane as the end 
face connection piece. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 [0042] Next, the present invention will be explained in 
further detail with reference to embodiments shown in the 
drawings , wherein : 

FIG. 1 is a perspective view of the state of a multilayer 
capacitor according to a first embodiment of the present 

15 invention mounted on a board; 

FIG. 2 is a side view of the multilayer capacitor shown 
in FIG. 1; 

FIG. 3 is a disassembled perspective view of the 
multilayer capacitor shown in FIG. 1; 
20 FIG. 4 is a disassembled perspective view of a capacitor 

main body shown in FIG. 1; 

FIG. 5 is a cross -sectional view of a capacitor main 
body shown in FIG. 1; 

FIG. 6 is a perspective view of a multilayer capacitor 
25 according to a second embodiment of the present invention; 
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FIG. 7 is a perspective view of an external terminal 
used in the multilayer capacitor shown in FIG. 6; 

FIG. 8 is a perspective view of a multilayer capacitor 
according to a third embodiment of the present invention; 
5 FIG. 9 is a perspective view of an external terminal 

used in the multilayer capacitor shown in FIG. 8; 

FIG. 10 is a perspective view of an external terminal 
used in a multilayer capacitor according to a fourth 
embodiment of the present invention; 
10 FIG. 11 is a perspective view of an external terminal 

used in a multilayer capacitor according to a fifth 
embodiment of the present invention; 

FIG. 12 is a perspective view of an external terminal 
used in a multilayer capacitor according to a sixth 
15 embodiment of the present invention; 

FIG. 13 is a perspective view of an external terminal 
used in a multilayer capacitor according to a seventh 
embodiment of the present invention; 

FIG. 14 is a perspective view of an external terminal 
20 used in a multilayer capacitor according to an eighth 
embodiment of the present invention; 

FIG. 15 is an explanatory view of the state of 
measurement of Seunples; 

FIG. 16A is a view showing the waveform of an 
25 oscilloscope and shows a waveform of vibration of a test 
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board of a comparative example; 

FIG. 16B is a view of a waveform of vibration of a test 
board of an example of the invention; 

FIG. 17 is a graph for explaining the relationship 
5 between a ratio of dimensions and the amount of vibration; 

FIG. 18A is a view for explaining measurement of the 
amounts of vibration of examples and comparative examples 
and explains measurement of the amount of vibration of a 
main body; 

10 FIG. 18B is a view for explaining measurement of the 

amount of vibration of a board; 

FIG. 19 is a perspective view of a ceramic capacitor 
according to another embodiment of the present invention; 
FIG. 20 is a cross -sectional view along the line XX-XX 
15 in FIG. 19; 

FIG. 21 is a view of a method of inspection of 
characteristics of a ceramic capacitor; 

FIG. 22 is a view of a method of inspection of 
characteristics of a ceramic capacitor; 
20 FIG. 23 is a perspective view of a cersunic capacitor 

according to another embodiment of the present invention; 
and 

FIG. 24 to FIG. 30 are perspective views of ceramic 
capacitors according to further embodiments of the present 
25 invention . 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First Embodiment 
[0043] An electronic device according to a first embodiment 
of the present invention constituted by a multilayer 
5 capacitor 1 is shown in FIG. 1 to FIG. 5. This capacitor 
1 has a capacitor body (hereinafter sometimes simply referred 
to as a "body") . This body 2 has as its main part a dielectric 
body (main body) 3 comprised of a parallelepiped shaped 
sintered body obtained by firing a stack of a plurality of 

10 ceramic green sheet members. 

[0044] As shown in FIG. 5, the dielectric body 3 of the 
body 2 includes ceramic layers 3A and internal conductor 
layers 4 and 5 . The internal conductor layers 4 and 5 are 
arranged alternately in the stacking direction (also called 

15 "height direction") Z via the ceramic layers 3A. The number 
of the internal conductor layers 4 and 5 stacked is not 
particularly limited, but for example is about 100. 
[0045] The centers of these internal conductor layers 
4 and internal conductor layers 5 are arranged to be at 

20 substantially the Scune positions as the centers of the 

ceramic layers 3A. Further, the length and width dimensions 
of the internal conductor layers 4 and internal conductor 
layers 5 are made smaller than the lengths of the 
corresponding sides of the ceramic layers 3A. 

25 [004 6] The internal conductor layers 4 and 5 have leadout 
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parts 4A and 5A. The widths of these leadout parts 4A and 
5A are siibs tan ti ally the same as the widths of the internal 
conductor layers 4 and 5 . The leadout parts 4A of the internal 
conductor layers 4 are connected to a terminal electrode 

5 11 formed at one end face 3B of the dielectric body 3 in 
the longitudinal direction X. The leadout parts 5A of the 
internal conductor layers 5 are connected to a terminal 
electrode 12 formed at the other end face SB of the dielectric 
body 3 in the longitudinal direction X. 

10 [0047] As the material of the internal conductor layers 
4 and 5 formed in substantially rectangular shapes, not only 
base metals such as nickel, nickel alloys, copper, and copper 
alloys, but also materials mainly comprised of these metals 
may be considered. 

15 [0048] As shown in FIG- 1 to FIG. 3, the two end faces 
3B of the dielectric body 3 in the longitudinal direction 
are connected to external terminals 21 and 22. The external 
terminals 21 and 22 are comprised of conductive sheet members 
formed with electrode connection parts 21A and 22B connected 

20 to external end faces of the terminal electrodes 11 and 12 
and external connection parts 2 IB and 22B able to be connected 
to land patterns 32 of a board 31 constituting an external 
circuit. 

[0049] For connecting the electrode connection parts 21A 
25 and 22A and the terminal electrodes 11 and 12, a bonding 



material 30 shown in FIG. 1 and FIG. 3 is used. As this bonding 
material 30, high temperature solder is for example used. 
It is also possible however to use a conductive adhesive 
containing a resin instead of this high temperature solder 

5 so as to connect the pair of terminal electrodes 11 and 12 
and the pair of electrode connection parts 21A and 22A. 
[0050] As shown in FIG. 1 and FIG. 3, the external terminal 
21 has a plate-shaped electrode connection part 21A connected 
to the terminal electrode 11 through the bonding material 

10 30. Further, the external terminal 22 has a plate-shaped 
electrode connection part 22A connected to the terminal 
electrode 12 through the bonding material 30. At the lower 
part of the electrode connection part 21A, an external 
connection part 2 IB connected to the electrode connection 

15 part 21A is arranged. Similarly, at the lower part of the 
electrode connection part 22A, an external connection part 
22B connected to the electrode connection part 22A is 
arranged . 

[0051] The parts of these external connection parts 21A 
20 and 22B near the bottom are bent at right angles to the top 
parts of the external connection parts 2 IB and 22B toward 
the bottom surface side of the capacitor body 2 . The surfaces 
of the external connection parts 2 IB and 22B near the top 
are made vertical surfaces 24 extending in the vertical 
25 direction, while the surfaces of the external connection 
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parts 2 IB and 22B near the bottom are made abutting surfaces 
23 able to ^J^ut against the board 31. That is, the pair of 
external terminals 21 and 22 are formed into L-shaped 
structures respectively. The abutting surfaces 23 of the 
5 external connection parts 2 IB and 22B are arranged facing 
the bottom surface of the dielectric body 3 at a predetermined 
distance D from the bottom surface. 

[0052] As shown in FIG. 2, the widths of the terminal 
electrodes 11 and 12 and the external connection parts 2 IB 

10 and 22B are substantially the same. The widths of the 

electrode connection parts 21A and 22A positioned cdDOve the 
external connection parts 21B and 22B are formed narrower 
than this. If viewing the external terminals 21 and 22 from 
the side, they form inverted T-shapes. In the present 

15 embodiment, the width dimensions Wl of the electrode 

connection parts 21A and 22A are made 1.25 mm, the width 
dimensions W of the terminal electrodes 11 and 12 are made 
2.5 mm, so the ratio of the width dimensions W to the width 
dimensions Wl (Wl/W) becomes not more than 0.5. Note that 

20 the width dimensions W of the terminal electrodes 11 and 
12 are substantially equal to the width WO of the dielectric 
body 3. The electrode connection parts 21A and 22A extend 
along the vertical direction Z at the s\jbstantial centers 
of the terminal electrodes 11 and 12 in the width direction. 

25 [0053] Further, in the present embodiment, when the height 



dimension of the capacitor body 2 shown in FIG. 1 is T, the 
length dimension of the multilayer capacitor 1 as a whole 
is LI, and the separation distance between the external 
connection parts 2 IB and 22B and the facing surfaces of the 
5 capacitor body 2 facing the external connection parts 2 IB 
and 22B is D, the value of WO/T is made one in the range 
of 0.8 to 1.2 and the value of D/Ll is made one in the range 
of 0.025 to 0.600. Note that the length dimension LI of the 
multilayer capacitor 1 as a whole and the length LO of the 

10 dielectric body 3 are siibs tan ti ally equal . 

[0054] The external connection parts 21B and 22B are 
designed to be ahl^ to be connected to external circuits. 
In the present embodiment, the external connection parts 
2 IB and 22B are connected to land patterns 32 forming circuits 

15 on the board 31 by for example solder 33 so that the internal 
conductor layers 4 and 5 of the multilayer capacitor 1 shown 
in FIG. 5 become electrodes of the capacitor. 
[0055] When producing the metal external terminals 21 
and 22, first the external terminals 21 and 22 are punched 

20 out from a metal sheet material and bent to form external 
terminals 21 and 22 of the structures shown in FIG. 3. Further, 
the pair of external terminals 21 and 22 are bonded to 
circumference of the capacitor body 2 by the bonding material 
30, whereby the multilayer capacitor 1 shown in FIG. 1 and 

25 FIG. 2 is completed. 



[0056] Further, as the material of the pair of external 
terminals 21 and 22 forming the multilayer capacitor 1 
according to the present embodiment, it may be considered 
to use steel or copper as a metal material , but another metal 

5 may also be used so long as it has conductivity and elasticity. 
Further, the external terminals may also be plated. 
[0057] Next, the action of the multilayer capacitor 1 
according to the present embodiment will be explained. In 
the multilayer capacitor 1 according to the present 

10 embodiment, the widths of the electrode connection parts 
21A and 22A are formed narrower than the widths of the 
external connection parts 2 IB and 22B and the widths of the 
terminal electrodes 11 and 12. Further, the external 
connection parts 2 IB and 22B are connected to land patterns 

15 32 of interconnect patterns of the external board 31 by solder 
33 so that, as shown in FIG. 1, the multilayer capacitor 
1 is mounted on the external board 31. 

[0058] Further, in the present embodiment, the abutting 
surfaces 23 of the external connection parts 21B and 22B 

20 are arranged so as to face the internal conductor layers 
4 and 5 a distance away from the capacitor body 2. The ratio 
between the width dimension W of the capacitor body 2 and 
the height dimension T of the capacitor body 2, that is, 
the value of W/T, is within the range of 0.8 to 1.2. That 

25 is, the width and height of the capacitor body 2 are 
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substantially the same. The end faces of the capacitor body 
2 are therefore close to square in shape. 
[0059] If an AC voltage is applied to the multilayer 
capacitor 1, stress will be generated due to the 

5 piezoelectric and electrostriction phenomena of the 
capacitor body 2. Along with this, vibration will be 
generated. However, in the present embodiment, the widths 
of the electrode connection parts 21A and 22A connected to 
the terminal electrodes 11 and 12 of the capacitor body 2 

10 are narrower than the widths of the external connection parts 
2 IB and 22B and narrower than the widths of the terminal 
electrodes 11 and 12. Due to this, vibration is absorbed 
by the flexing and other elastic deformation of the narrowly 
formed electrode connection parts 21A and 22A, propagation 

15 of vibration to the external board 31 forming a sound 

reflecting surface is suppressed, and the generation of noise 
from the board 31 is reduced. 

[0060] Further, the abutting surfaces 23 of the external 
connection parts 2 IB and 22B of the external terminals 21 

20 and 22 according to the present embodiment are arranged 

facing the internal conductor layers 4 and 5 so as to become 
parallel to the planes of the internal conductor layers 4 
and 5. Therefore, the vibration of the capacitor body 2 
arising in the direction parallel to the internal conductor 

25 layers 4 and 5 (X- and Y- directions in FIG. 1) can be easily 



25 



absorbed by the flexing of the external connection parts 
21A and 22A. Accordingly, propagation of vibration of the 
capacitor body to the board can be more reliably suppressed. 
[0061] That is, in the present embodiment, while vibration 
5 is transmitted from the terminal electrodes 11 and 12 of 
the capacitor body 2 to the pair of external terminals 21 
and 22, the vibration transmitted from the external 
connection parts 2 IB and 22B of the pair of external terminals 
21 and 22 to the external board 31 is reduced and the 

10 generation of noise from the board 31 is reduced. Further, 
at that time, by making the widths of the electrode connection 
parts 21A and 22A smaller as in the present embodiment, the 
stress Fy in the Y-direction among the X-, Y-, and 
Z-directions shown in FIG. 1 is particularly reduced. 

15 [0062] Further, in the present embodiment, the external 
connection parts 2 IB and 22B are comprised of cdDutting 
surfaces 23 and vertical surfaces 24 at right angles to each 
other. Therefore, it is possible to place the abutting 
surfaces 23 against the external board 31 to support the 

20 multilayer capacitor 1 and connect to the board 31 by solder 
33 by the other vertical surfaces 24. As a result, according 
to this embodiment, it becomes possible to attach the 
multilayer capacitor 1 reliably and stably to the external 
board 31. 

25 [0063] Further, by malcing the widths of the electrode 
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connection parts 21A and 22A narrower to make the width 
dimensions Wl of the electrode connection parts 21A and 22A 
not more than 0.5 time the width dimensions W of the terminal 
electrodes 11 and 12, the electrode connection parts 21A 
5 and 22A flex more easily. Along with this, propagation of 
vibration to the external board 31 is more reliaJDly 
suppressed and the generation of noise from the board 31 
is reduced more. 

[0064] Further, in the multilayer capacitor 1 according 

10 to the present embodiment, the pair of terminal electrodes 
11 and 12 of the capacitor body 2 and the pair of external 
terminals 21 and 22 are connected by a bonding material 30 
comprised of high temperature solder, a conductive adhesive, 
etc., so they are connected mechanically while maintaining 

15 conductivity. Further, as the high temperature solder in 
the present embodiment, for example eutectic solder melting 
at a temperature of 250^0 etc. may be considered. Further, 
as the conductive adhesive, for example a heat curing 
adhesive may be considered. 

20 Second Embodiment 

[0065] Next, an electronic device according to a second 
embodiment of the present invention constituted by a 
multilayer capacitor la will be shown in F16. 6 and FIG. 
7 . Members the same as members explained in the first 

25 embodiment are assigned to same notations and overlapping 
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explanations omitted . 

[0066] The capacitor la of this embodiment has 
substantially the same structure as the capacitor 1 of the 
first embodiment. However, as shown in FIG, 6 and FIG. 1 , 

5 in the present embodiment, the external terminals 21 and 
22 have pairs of body supports 25A and 25A. The pairs of 
body supports are positioned at the two sides of the terminal 
connection parts 21A and 22A and are formed by bending at 
substantially right angles to the terminal connection parts 

10 21A and 22A. 

[0067] These body supports 25A are bent parallel to the 
external connection parts 2 IB and 22B and maintain 
predetermined distances D from the external connection parts 
21B and 22B. These body supports 25A are formed integrally 

16 with the external connection parts 2 IB and 22B and the 

electrode connection parts 21A and 22Aby cutting and bending 
from single sheet members. 

[0068] Further, in this embodiment, the base parts of 
the electrode connection parts 21A and 22A (parts connecting 
20 with external connection parts 2 IB and 22B) are provided 
with bent parts 26A bulging outward. The electrode connection 
parts 21A and 22A are connected to the terminal electrodes 
11 and 12 by a bonding material 30 at the parts edDove these 
bent parts 26A. 

25 [0069] The present embodiment can also realize actions 
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and effects similar to the first embodiment, but by having 
the body supports 25A and the bent parts 26A, further exhibits 
the following actions and effects. 

[0070] That is, by providing pairs of body supports 25A 
5 at the external terminals 21 and 22 like in the present 
embodiment, positioning of the capacitor body 2 and the 
external terminals 21 and 22 becomes easy. Along with this, 
attachment of the external terminals 21 and 22 to the 
capacitor body 2 at the time of assembly of the multilayer 

10 capacitor 1 becomes easy. As a result, the cost of production 
of the multilayer capacitor 1 is also reduced. 
[0071] Further, by providing the bent parts 26A at the 
base parts of the electrode connection parts 21A and 22A, 
the electrode connection parts 21A and 22A become longer 

15 without increasing the size of the multilayer capacitor 1 
including the external terminals 21 and 22 more than 
necessary. The longer electrode connection parts 21A and 
22A elastically deform more and can more reliably ease stress 
and vibration. 

20 Third Embodiment 

[0072] Next, an electronic device according to a third 
embodiment of the present invention constituted by a 
multilayer capacitor will be shown in FIG. 8 and FIG. 9. 
Members the same as members explained in the first embodiment 

25 are assigned to same notations and overlapping explanations 
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omitted. 

[0073] This embodiment has substantially the same structure 
as the first embodiment and exhibits similar actions and 
effects. However, as shown in FIG. 8 and FIG. 9, in the present 
5 embodiment, the external connection parts 21B and 22B are 
bent into step-like shapes to form the body supports 25B. 
The widths of the body supports 25B are substantially the 
same as the widths of the external connection parts 2 IB and 
22B. The bottom surfaces of the terminal electrodes 11 and 

10 12 are placed on the body supports 25B. 

[0074] That is, while differing in structure from the 
second embodiment, since body supports 25B are provided at 
the external terminals 21 and 22 in the present embodiment 
as well, in the same way as the second embodiment, positioning 

15 of the capacitor body 2 and the external terminals 21 and 
22 becomes easy and the cost of production of the multilayer 
capacitor 1 is reduced. 

Fourth Embodiment 
[0075] Next, the external terminals of an electronic device 

20 according to a fourth embodiment of the present invention 
constituted by a multilayer capacitor are shown in FIG. 10. 
Members the Seone as members explained in the first embodiment 
are assigned the same notations and overlapping explanations 
are omitted. 

25 [0076] This embodiment is structured substantially the 



30 



same as the first embodiment and exhibits similar actions 
and effects. However, as shown in FIG. 10, in this embodiment, 
the base parts of the electrode connection parts 21A and 
22A (in the figure, only the electrode connection part 21A 
5 shown) are provided with bent parts bent outward in 

triangular shapes in the same way as the second embodiment. 
The parts edDove the bent parts are structured to ensdble 
connection of the electrode connection parts 21A and 22A 
to the terminal electrodes 11 and 12 through a bonding 

10 material 30. 

[0077] Further, the top ends of the electrode connection 
parts 21A and 22A are provided with guide pieces 27, for 
facilitating positioning with the capacitor body 2, formed 
bent at right angles toward the inside (capacitor body 2 

15 side) . 

[0078] In this embodiment too, in the same way as the 
second embodiment, due to the presence of the bent parts 
26C, the electrode connection parts 21A and 22A become longer 
and the stress and vibration can be eased more reliably. 

20 Fifth Embodiment 

[0079] Next, the external terminals of an electronic device 
according to a fifth embodiment of the present invention 
constituted by a multilayer capacitor are shown in FIG. 11. 
Members the same as members explained in the first embodiment 

25 are assigned the same notations and overlapping explanations 
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are omitted. 

[0080] This embodiment is structured substantially the 
same as the first embodiment and exhibits similar actions 
and effects. However, as shown in FIG. 11, in this embodiment, 
5 the base parts of the electrode connection parts 21A and 
22A (in the figure, only the electrode connection part 21A 
shown) are provided with parts bent to right angles at two 
successive locations . These bent parts are designated as 
the bent parts 26B. Further, the parts above the bent parts 
10 26B are structured to enable connection of the electrode 
connection parts 21A and 22A to the terminal electrodes 11 
and 12 through a bonding material 30 . 

[0081] Further, the top ends of the electrode connection 
parts 21A and 22A are provided with guide pieces 27 similar 
15 to the fourth embodiment formed bent at right angles toward 
the capacitor body 2 side. 

[0082] This embodiment, while differing somewhat in 
structure from the second embodiment, exhibits actions and 
effects similar to the second embodiment since bent parts 
20 26B are provided at the base parts of the electrode connection 
parts 21A and 22A. 

Sixth Embodiment 
[0083] Next, the external terminals of an electronic device 
according to a sixth embodiment of the present invention 
25 constituted by a multilayer capacitor are shown in FIG. 12. 
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Members the same as members explained in the first embodiment 
are assigned^the same notations and overlapping explanations 
are omitted. 

[0084] This embodiment is structured substantially the 
5 same as the first embodiment and exhibits similar actions 
and effects. However, as shown in FIG. 12, in this embodiment, 
the external terminals 21 and 22 (in the figure, only the 
electrode connection part 21A being shown) are structured 
with the body supports 25A of the second embodiment. Further, 
10 in this embodiment, the electrode connection parts 21A and 
22A extending upward once are bent at their top ends inward 
in U-shapes (to capacitor body 2 side) . 

[0085] In this embodiment, the bent parts 26C of the 
U-shaped bent baclc parts are provided. The electrode 

15 connection parts 21A and 22A are connected to the terminal 
electrodes 11 and 12 through a bonding material 30 at parts 
at the front end sides of these bent parts 26C. 
[0086] In this embodiment, due to the presence of the 
substantially U-shaped bent parts 26C, the electrode 

20 connection parts 21A and 22A become longer without increasing 
the size of the multilayer capacitor 1 including the external 
terminals 21 and 22 more than necessary. Therefore, the 
stress and vibration can be eased more reliably. 
Seventh Embodiment 

25 [0087] Next, the external terminals of an electronic device 
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according t:o a seventih embodiment of the present invention 
constituted by a multilayer capacitor are shown in FIG. 13. 
Members the same as members explained in the first embodiment 
are assigned the same notations and overlapping explanations 
are omitted. 

[0088] This embodiment is structured substantially the 
same as the first embodiment and exhibits similar actions 
and effects. However, as shown in FIG. 13, in this exhbodiment, 
parts of the electrode connection parts 21A and 22A (in the 
figure, only the electrode connection part 21A being shown) 
are cut and bent inward to provide shelf-like body supports 
25C. 

[0089] In this embodiment, in the same way as the second 
embodiment, due to the body supports, attachment of the 
external terminals 21 and 22 to the capacitor body 2 at the 
time of assembly of the multilayer capacitor 1 becomes easy 
and the cost of production of the multilayer capacitor is 
reduced . 

Eighth Embodiment 
[0090] Next, the external terminals of an electronic device 
according to an eighth embodiment of the present invention 
constituted by a multilayer capacitor are shown in FIG. 14. 
Members the same as members explained in the first embodiment 
are assigned the same notations and overlapping explanations 
are omitted. 
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[0091] This embodiment is structured substantially the 
same as the first embodiment and exhibits similar actions 
and effects . However, as shown in FIG. 14 , in this embodiment, 
body supports 25A similar to the second embodiment are formed 

5 at the external terminals 21 and 22 (in the figure, only 
the electrode connection part 21A being shown) . 
[0092] Accordingly, this embodiment, in the same way as 
the second embodiment, attachment of the external terminals 
21 and 22 to the capacitor body 2 at the time of assembly 

10 of the multilayer capacitor 1 becomes easy and the cost of 
production of the multilayer capacitor 1 is reduced. 
Example 1 

[0093] Next, the amounts of vibration of a test board 
when mounting different samples were measured using a laser 
15 doppler vibrometer to find the vibration characteristics 
of the samples causing noise. 

[0094] A laser doppler vibrometer 60 specifically, as 
shown in FIG. 15, is comprised of a sensor 61 for emitting 
an infrared laser beam L and detecting the reflected infrared 
20 laser beam L, an O/E unit 62 for converting the infrared 
laser beam L to an electrical signal, and an oscilloscope 
63 for displaying the electrical signal converted by the 
O/E unit 62 . 

[0095] An infrared laser beam L is emitted from the sensor 
25 61 of the laser doppler vibrometer 60 onto the test board 
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64 about 1 mm away from the sample. Using this, the vibration 
transmitted from the stack of the sample to the test board 
64 is detected by the sensor 60. 

[0096] Next, the samples will be explained in further 
5 detail. That is, a multilayer cereunic capacitor having 
conventional external terminals was used as Comparative 
Example 1, while a multilayer capacitor 1 according to the 
first embodiment coirprising a capacitor body 2 shown in FIG. 
1 of the same structure besides the terminal electrodes and 
10 provided with the pair of external terminals 21 and 22 was 
used as Example 1 . 

[0097] As the dimensions of the samples used here, the 
distance between the side faces having the pairs of terminal 
electrodes was designated as the dimension LI, the distance 

15 between side faces perpendicular to these side faces as the 
dimension W, and the thickness as the dimension T. At this 
time, in both the comparative example and the example of 
the inventions, LI = 3.2 mm, W = 2.5 mm , and T — 2.5 mm . 
[0098] On the other hand, the external dimensions of the 

20 test board 64 used for the test and shown in FIG. 15 were 
L2 = 100 mm, W2 = 40 mm, and T2 = 1 . 6 mm. The test board 

64 was mainly made from a glass epoxy-based resin and had 
a thickness of copper foil forming the interconnect patters 

65 of 35 pm. Further, the voltage supplied to the Seunple 
25 from a power source 66 connected to the sanple 67 on the 
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test board 64 shown in FIG. 15 was made a DC voltage of 19V 
and also an AC voltage of 1.0 Vrms as a sine wave of 5 kHz. 
[0099] In the results of the test, from the waveform of 
the oscilloscope, in Comparative Example 1, the strain SI 
5 constituting the maximiun vibration of the test board 64 shown 
in FIG. 16A was about 4.1 nm, while in Example 1, the strain 
S2 constituting the maximum vibration of the test board 64 
shown in FIG. 16B was eJDOUt 1.6 nm. 

[0100] That is, in Exeunple 1, compared with Comparative 

10 Example 1, it was confirmed from the results of the 

measurement that the amount of vibration of the board was 
greatly reduced and the noise became smaller. Here, the 
nominal electrostatic capacities of the comparative example 
and exaicple of the invention in the case of capacitors were 

15 10 iiF, but in actuality, the electrostatic capacity of the 
comparative example was 10.05 pF and the electrostatic 
capacity of the example of the invention was 10.12 'pF. 
[0101] On the other hand, the relationship between the 
ratio of the width dimensions W of the terminal electrodes 

20 11 and 12 and the width dimensions Wl of the electrode 

connection parts 21A and 22A of the external terminals 21 
and 22 and the amount of vibration as constituted by the 
maximxam amount of vibration is shown in the graph of FIG. 
17. From this graph, it can be understood that when the ratio 

25 is not more than 0.5, there is the effect that the amount 
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of vibration becomes not more than 2 nm. Further, it can 
be understood that when the ratio is not more than 0.4, the 
effect is even greater. However, considering the bonding 
strength between the terminal electrodes 11 and 12 and the 
5 external electrodes 21 and 22, it is preferadDle that the 
ratio of dimensions be made the range of 0.3 to 0.5. 
[0102] Further, four other samples of examples of the 
invention with different dimensions were prepared. Similarly, 
four other samples of comparative examples with different 

10 dimensions were prepared. The results of testing these will 
be explained next. That is, in the same way as above, a laser 
doppler vibrometer was used to measure the amounts of 
vibration of the bodies as shown in FIG. 18A and measure 
the amount of vibration of the board as shown in FIG. 18B. 

15 The generation of noise was evaluated separately. 

[0103] At this time, the dimensions of the samples were 
as shown in Table 1 . The value of the ratio W/T between the 
width dimension W of the capacitor body 2 and the height 
dimension T of the capacitor body 2 was made one within the 

20 range of 0.8 to 1.2 for each sample. The value of the ratio 
D/Ll between the length dimension LI of the multilayer 
capacitor 1 as a whole and the separation distance D between 
the external connection parts 21B and 22B and the facing 
capacitor body 2, however, was made a range of 0.02 to 0.600 

25 for the four samples of the exanples of the invention and 
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made outside this range for the four samples of the 
comparative examples. Further, the internal conductor layers 
4 and 5 and the abutting parts 23 of the external connection 
parts 2 IB and 22B were arranged to become parallel to each 
other. Further, Comparative Example 2 was a sample with no 
external electrodes, so the value of the ratio D/Ll was not 



measured . 

Table 1 





Orientation 
of internal 
conduc - tors 


W/T 
ratio 


D/Ll 
ratio 


Amount of 
vibration 
of body 
(nm) 


Amount of 
vibration 
of board 
(nm) 


Generation 
of sound 


Con^ • 
Ex. 2 


Parallel 


0.8 

to 

1.2 


- 


34.5 


6.5 


Yes 


Conp • 
Ex. 3 


Parallel 


0.8 

to 

1.2 


0.025 
to 

0.020 


20.4 


6.8 


Yes 


Ex. 2 


Parallel 


0.8 

to 

1.2 


0.025 
to 

0.030 


29.5 


1.0 


No 


Ex. 3 


Parallel 


0.8 

to 

1.2 


0.070 
to 

0.100 


27.1 


0.6 


No 


Ex. 4 


Parallel 


0.8 

to 

1.2 


0.180 
to 

0.220 


33.1 


1.0 


No 


Ex. 5 


Parallel 


0.8 

to 

1.2 


0.550 
to 

0.700 


30.1 


0.7 


No 


Coxi^> • 
Ex. 4 


Parallel 


0.8 

to 
1.2 


0.630 
to 

0.700 


31.2 


1.7 


Yes 


COBDp . 


Parallel 


0.8 


0.800 


29.8 


1.6 


Yes 



39 



Ex. 5 




to 
1.2 


to 

0.900 









[0104] From Table 1, the amounts of vibration of the board 
were smaller in Examples 2 to 5 compared with Comparative 
Examples 2 to 5. Further, Examples 2 to 5 had no generation 
5 of noise. The results were therefore excellent. Accordingly, 
it can be understood that by making the value of the ratio 
D/Ll in the range of 0 . 025 to 0 . 600 , the size of the separation 
distance D with respect to the length LI of the multilayer 
capacitor 1 as a whole becomes suitedDle. 

10 [0105] That is, if the separation distance D between the 
external connection parts 21B and 22B and the facing surfaces 
of the capacitor body 2 is too large with respect to the 
length LI of the multilayer capacitor 1 as a whole, the 
amplitude of the vibration is liable to conversely be 

15 enlarged at the electrode connection parts 21A and 22A. 

Further, if too small, the function of reducing the amplitude 
of the vibration at the electrode connection parts 21A and 
22A is liable not to sufficiently work. 

[0106] As explained above, according to the present 
20 invention, it becomes possible to provide an electronic 

device suppressing propagation of vibration caused due to 
piezoelectric and electros tricti on phenomena and reducing 
the generation of noise. 
Ni nth Embodiment 
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[0107] As shown in FIG. 19 and FIG. 20, the ceramic capacitor 
of the ninth embodiment includes a ceramic capacitor body 
310 and a pair of external terminals 322 and 323. The ceramic 
capacitor body 310 has a length dimension LI, a thickness 
5 dimension (height dimension) T, and a width dimension W as 
external dimensions and has a dielectric body (main body) 
100, a terminal electrode 312 and 313, and a plurality of 
internal electrodes 314. The ceramic capacitor is comprised 
of the single ceramic capacitor body 310, but this is only 
10 an example. Two or more ceramic capacitor bodies 310 can 
also be used in combination. Note that the length LI of the 
body 310 is substantially equal to the length LO of the body 
100. 

[0108] The dielectric body 100 is comprised of a ceramic 
15 dielectric. The terminal electrodes 312 and 313 are provided 
at the two sides of the dielectric body 100 in the length 
direction X. 

[0109] As shown in FIG. 20, the dielectric body 100 of 
the body 310 includes ceramic layers and internal conductor 

20 layers 314 . The internal conductor layers 314 are alternately 
stac]ced in the staclcing direction Z (also called "height 
direction") via ceramic layers. The number of the internal 
conductor layers 314 stacked is not particularly limited, 
but is for exeunple about 100. 

25 [0110] The centers of these internal conductor layers 
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314 are arranged to be at -substantially the same positions 
as the centers of the ceramic layers. Further, the length 
and width dimensions of the internal conductor layers 314 
are made smaller than the lengths of the corresponding sides 

5 of the ceramic layers. 

[0111] The internal conductor layers 314 have leadout 
parts. The widths of these leadout parts are siobstantially 
the same as the widths of the internal conductor layers 314 . 
The leadout parts of one group of the internal conductor 

10 layers 314 are connected to a terminal electrode 312 foirmed 
at one end face 102 of the dielectric body 100 in the 
longitudinal direction X. The leadout parts of the other 
group of internal conductor layers 314 are connected to a 
terminal electrode 313 formed at the other end face 101 of 

15 the dielectric body 100 in the longitudinal direction X. 
[0112] As the material of the internal conductor layers 
314, not only base metals such as nickel, nickel alloys, 
copper, and copper alloys, but also materials mainly 
comprised of these metals may be considered. 

20 [0113] The terminal electrodes 312 and 313 have electrode 
end faces 312A and 313A positioned at the end faces 102 and 
101 of the dielectric body 100 in the longitudinal direction 
and electrode side faces 312B and 313B formed at the side 
faces of the body 100 in the width direction Y so as to be 

25 connected to the electrode end faces . The terminal electrodes 
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312 and 313 have electrode top surfaces 312C and 313C formed 
at the top surface of the body 100 so as to be connected 
to the electrode end faces and electrode bottom surfaces 
312D and 313D formed at the bottom surface of the body 100 

so -as- -to -be- connected - to- -the- electrode -end- -faces-. - 

[0114] The widths L2 of the electrode side faces 312B 
and 313B, the electrode top surfaces 312C and 313C, and the 
electrode bottom surfaces 312D and 313D are substantially 
the same in this embodiment and are sizes of 5% to 20% with 
respect to the length (LO) of the body 100. 
[0115] The materials, methods of production, etc. of the 
dielectric body 100, terminal electrodes 312 and 313, and 
internal electrodes 314 are Icnown. In a typical exaunple, 
the dielectric body 100 of the ceramic capacitor body 310 
is mainly comprised of barium titanate (BaTiOs) , the internal 
electrodes 314 are mainly comprised of niclcel (Ni) , and the 
terminal electrodes 312 and 313 are comprised by electrodes 
of copper paste containing glass frit balced onto the two 
facing ends of the dielectric body 100. 

[0116] The ceramic capacitor has a pair of external 
electrodes 322 and 323. The external electrodes 322 and 323 
are comprised of metal sheet members and have electrode 
connection parts 221 and 231 and external connection parts 
222 and 232 . The electrode connection parts 221 and 231 are 
connected to electrode side faces 312B and 313B of the 
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terminal electrodes 312 and 313 at the same side face 104 
of the dielectric body 100 in the width direction. The 
external connection parts 222 and 232 are bent so as to be 
separated from the bottom surface 106 of the dielectric body 
5 100 by the separation distance D. The widths of the external 
terminals 322 and 323 are equal to or smaller than the widths 
L2 of the electrode side faces . 

[0117] The electrode connection part 221 of the external 
electrode 322 and the terminal electrode 312 are bonded 

10 together via a known bonding material. Similarly, the 

electrode connection part 231 of the external electrode 323 
and the terminal electrode 313 are bonded together via a 
known bonding material. The bonding material is preferably 
comprised of a solder ingredient and a flux ingredient. The 

15 bonding material is easily coated on the terminal electrodes 
312 and 313 of the ceraunic capacitor body 310 by a means 
such as printing, dispenser coating, spraying, or brushing. 
[0118] In this embodiment, in the ceramic capacitor 310, 
vibration unavoidcd^ly occurring due to an electrostriction 

20 phenomenon is prevented from being transmitted to the board 
by the mounting structure of the external terminals 322 and 
323. 

[0119] In the ssunple shown in FIG. 19 and FIG. 20, the 
external terminals 322 and 323 are comprised of metal members 
25 and have electrode connection parts 221 and 231 and external 
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connection parts 222 and 232 . The electrode connection parts 
221 and 231 are connected to the electrode side faces 312B 
and 313B of the terminal electrodes 312 and 313 at one side 
face 104 of the dielectric body 100 in the width direction. 
5 The external connection parts 222 and 232 are bent at the 
bottom end sides of the electrode connection parts 221 and 
231 so as to be separated from the bottom surface 106 of 
the dielectric body 100 by a separation distance D. 
[0120] If adopting the above mounting structure, the 

10 generation of noise is suppressed. This is believed to be 
because the electrostriction phenomenon of the ceramic 
capacitor is suppressed by the mounting positions and 
structures of the external terminals 322 and 323 and the 
vibration due to the electrostriction phenomenon which would 

15 otherwise be transmitted to the board is eibsorbed by the 
springiness of the external terminals 322 and 323. 
[0121] FIG. 21 and FIG. 22 show the method of measurement 
of the characteristics of ceramic capacitors. FIG. 21 shows 
the method of measurement of the amount of vibration of the 

20 body, while FIG. 22 shows the method of measurement of the 
amount of vibration of the board. In the method of measurement 
shown in FIG. 21 and FIG. 22, the ceraunic capacitor body 
310 is placed on conductor patterns 331 and a circuit board 
332. The conductor patterns 331 are provided on the circuit 

25 board 332 . The ceramic capacitor body 310 is fixed to and 
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electrically connected with the conductor patterns 331 by 
the bonding materials 220 and 230. 

[0122] The measurement system shown in FIG. 21 and FIG. 
22 includes a photo sensor 341, an opto-electric converter 
5 342, an analog/digital converter 356, and a vibration 

measuring apparatus 336. The vibration measuring apparatus 
306 is typically an oscilloscope. 

[0123] Next, the results of measurement by the above method 
of measurement of characteristics of ceramic capacitors will 
10 be explained with reference to Table 2. 

. Table 2 





W/T 


d/I. 


Amoxint of 
vibration 
o£ body 
(nm) 


Amount o£ 
vibration 
of board 
(nm) 


Generation 
of noise 


Sample 1 


0.8 to 
1.2 


0.010 to 
0.020 


30.1 


1.9 


Yes 


Sample 2 


0.8 to 
1.2 


0.025 to 
0.030 


29.5 


1.0 


No 


Sanple 3 


0.8 to 
1.2 


0.070 to 
0.100 


27.1 


0.6 


No 


Sample 4 


0.8 to 

1.2 


0.018 to 

0.220 


33.1 


1.0 


No 


Sample 5 


0.8 to 
1.2 


0.550 to 
0.600 


30.1 


0.7 


No 


Sample 6 


0.8 to 
1.2 


0.630 to 
0.700 


31.2 


1.7 


Yes 


Sample 7 


0.8 to 
1.2 


0.800 to 
0.900 


29.8 


1.6 


Yes 



[0124] In Table 2, the W/T ratio shows the ratio of the 
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width dimension W and height dimension T of the ceramic 
capacitor body 310. In the experiments, the W/T ratio was 
set to be in the range of 0.8 to 1.2. 

[0125] The D/Ll ratio shows the ratio of the separation 
5 distance D between the bottom surface 106 of the dielectric 
board 100 and the mounting surface 200 and the length 
dimension LI of the ceramic capacitor. Normally, the length 
dimension LI of the ceramic capacitor is constant, so any 
change in the D/L ratio shows a change in the separation 

10 distance D. 

[0126] The "cunount of vibration of body" shows the amount 
of vibration occurring at the surface of the ceramic 
capacitor body 310 due to the electros triction phenomenon, 
while the "amount of vibration of board" shows the amount 

15 of vibration detected at the surface of the board. The 

"generation of noise" shows the existence of buzzing noise 
as confirmed by hiiman hearing. Such buzzing noise is 
considered a universal measurement result which can be sensed 
even by general ordinary persons . 

20 [0127] In Table 2, Sample 1 has external terminals 322 

and 323 connected to the two end faces 101 and 102 of the 
dielectric body 100 in the length direction (comparative 
example) • The external terminals 322 and 323 of Sample 1 
have the structures shown in FIG. 19 and FIG. 20 and differ 

25 only in mounting positions. Samples 2 to 7 are ceramic 
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capacitors of the structures of FIG. 19 and FIG. 20 and differ 
in the D/L ratio. 

[0128] As will be clear from Table 2, in the case of Sample 

1 having external terminals 322 and 323 connected to the 

5 two end faces 101 and 102 of the dielectric body 100 in the 
length direction, the amount of vibration of the board was 
a high value of 1.9 nm. Generation of noise was confirmed. 
[0129] As opposed to this, in the case of each of Samples 

2 to 5 with electrode connection parts 221 and 231 connected 
10 to the terminal electrodes 312 and 313 at the side face 104 

of the dielectric body 100 in the width direction, the amount 
of vibration of the board was a low value in the range of 
0.6 nm to 1.0 nm. Generation of noise was not confirmed. 
[0130] What range to set the D/L ratio in is important 

15 from the viewpoint of the prevention of generation of noise. 
If viewing the data of TsJDle 2 , when setting the W/T ratio 
in the range of 0.8 to 1.2, the generation of noise can be 
prevented if setting the D/L ratio in the range of 0.025 
to 0.600. If the D/L ratio exceeds 0.600, noise is generated 

20 as shown in Samples 6 and 7 . Further, if the D/L ratio becomes 
smaller than 0.02, as suggested by Sample 1, noise is 
generated. From the above viewpoint, the preferable range 
of the D/L ratio in a cersanic capacitor is 0.025 to 0.600. 

25 Other Embodiments 
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[0131] Next, other embodiments will be explained with 
reference to FIG. 23 to FIG. 30. In the figures, components 
the Scune as the components shown in FIG. 19 and FIG. 20 are 
assigned the same reference notations and overlapping 
5 explanations are omitted. 

[0132] First, in the embodiment shown in FIG. 23, external 
terminals 322 and 323 have not only electrode connection 
parts 221 and 231 to be connected to terminal electrodes 
312 and 313 at one same side face 104 of the dielectric body 

10 100 in the width direction, but also end face connection 
pieces 223 and 233 to be connected to the terminal electrodes 
312 and 313 at the two end faces 101 and 102 of the dielectric 
body 100 in the length direction. This embodiment also 
exhibits actions and effects similar to the embodiment shown 

15 in FIG. 19 and FIG. 20. 

[0133] In the embodiment shown in FIG. 24, external 
terminals 322 and 323 have not only electrode connection 
parts 221 and 231 to be connected to terminal electrodes 
312 and 313 at one same side face 104 of the dielectric body 

20 100 in the width direction, but also top surface connection 
pieces 224 and 234 to be connected to the terminal electrodes 
312 and 313 at the top surface 103 of the dielectric body 
100 in the thickness direction. This embodiment also exhibits 
actions and effects similar to the embodiment shown in FIG. 

25 19 and FIG. 20. 
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[0134] In the embodiment shown in FIG. 25, external 
terminals 322 and 323 have electrode connection parts 221 
and 231 to be connected to terminal electrodes 312 and 313 
at one same side face 104 of the dielectric body 100 in the 
5 width direction. Further, the external terminals have end 
face connection pieces 223 and 233 to be connected to the 
terminal electrodes 312 and 313 at the two end faces 101 
and 102 of the dielectric body 100 in the length direction. 
Further, the external terminals have top surface connection 
10 pieces 224 and 234 to be connected to the terminal electrodes 
312 and 313 at the top surface 103 of the dielectric body 
100 in the thickness direction. This embodiment also exhibits 
actions and effects similar to the embodiment shown in FIG. 
19 and FIG. 20. 

15 [0135] The embodiment shown in FIG. 26 covers the case 
of inclusion of a plurality of ceramic capacitors 310. The 
figure shows two ceramic capacitors 310, but it is clear 
that more may also be included. The ceramic capacitors 310 
are staclced in the thiclcness direction (staclcing direction 

20 Z) and the terminal electrodes 312-312 and 313-313 are bonded 
together by solder etc. 

[0136] In the case of the embodiment shown in FIG. 26, 
the thickness dimension T shown in Table 2 is the thickness 
dimension T of n times the thickness of a single ceramic 
25 capacitor 10 in the case of n number of ceramic capacitors 
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10. The electrode connection parts 221 and 231 are commonly 
connected to the terminal electrodes 312 and 313 of the two 
ceramic capacitors 310, 310. 

[0137] In the embodiment shown in FIG. 21 , external 
5 terminals 322 and 323 have not only electrode connection 
parts 221 and 231 to be connected to terminal electrodes 
312 and 313 of ceramic capacitors 310, 310, but also end 
face connection pieces 223 and 233 to be connected to the 
terminal electrodes 312 and 313 at the end faces 101 and 

10 102 of the dielectric bodies 100 in the length direction. 
[0138] In the embodiment shown in FIG. 28, external 
terminals 322 and 323 have not only electrode connection 
parts 221 and 231 to be connected to terminal electrodes 
312 and 313 at side faces 104 of the dielectric bodies 100 

15 in the width direction, but also top surface connection 

pieces 224 and 234 to be connected to the terminal electrodes 
312 and 313 at the top surface 103 of the dielectric body 
100 of the ceramic capacitor 310 positioned at the top. 
[0139] In the embodiment shown in FIG. 29, external 

20 terminals 322 and 323 have electrode connection parts 221 
and 231 to be commonly connected to terminal electrodes 312 
and 312 of two cereunic capacitors 310 and 310 at the side 
faces 104 of the dielectric bodies 100 in the width direction. 
Further, the external terminals 322 and 323 have end face 

25 connection pieces 223 and 233 to be commonly connected to 
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terminal electrodes 312 and 313 of the two ceramic capacitors 
310 and 310 at the end faces 101 and 102 of the dielectric 
body 100 in the length direction. Further, the external 
terminals 322 and 323 have top surface connection pieces 
5 223 and 234 connected to terminal electrodes 312 and 313 
at the top surface of the ceraunic capacitor 310 positioned 
at the top layer in the thickness direction. 
[0140] FIG. 30 is a perspective view of another embodiment. 
External terminals 322 and 323 have electrode connection 

10 parts 221 and 231 to be commonly connected to terminal 

electrodes 312 and 313 of two ceramic capacitors 310 and 
310 at two side faces 103 and 104 of dielectric bodies 100 
in the width direction. Further, external terminals 322 and 
323 have end face connection pieces 223 and 233 to be commonly 

15 connected to terminal electrodes 312 and 313 of two ceramic 
capacitors 310 and 310 at end faces 101 and 102 of the 
dielectric bodies 100 in the length direction. Further, 
external connection parts 222 and 232 are formed on the same 
plane with respect to the end face connection pieces 223 

20 and 233. They are provided as extensions of the end face 
connection pieces 223 and 233 and are branched into two 
directions . 

[0141] As explained above, according to the present 
invention, it is possible to provide a ceramic capacitor 
25 provided with a structure suppressing the transmission of 
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vibration to a circuit board etc. by a simple structure. 
[0142] While the present invention was explained in detail 
above with reference to preferred etnbodiments , it is self 
evident to a person skilled in the art that various 
modifications are possible based on the basic technical idea 
and teachings of the present invention . 



